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INTRODUCTION
Oroclines result from tectonic bending of mountain ranges, requiring segments of them to rotate. Early definitions assumed mountain ranges to originally form as linear features, and oroclines to be the results of their subsequent bending (Carey, 1955) . Later definitions, recognizing the complexity and longevity of orogenesis, have required only that bending by rotation about a vertical axis be demonstrated (Marshak, 1988) This context, however, is not interpretable uniquely or in detail from the deformed remnants of the Rocas Verdes Basin, but instead must be inferred based on its wider setting. On this basis the basin is traditionally considered to have opened as a back-arc basin and closed in response to changes in relative motions of South America and the trench at its paleo-Pacific margin as the South American plate accelerated westwards over the mantle (Dalziel, 1981; Somoza and Zaffarana, 2008) . It has been suggested that the basin's closure involved motion of a small lithospheric plate about an Euler pole that lay close by to the north (Figure 1c ). The basis of this suggestion is in structural studies of thrust sheets in the southernmost Andes, whose arrangement can be explained by collision of Patagonia with a rotating indentor that comprised the internal domain of the Fuegian fold and thrust belt (Kraemer, 2003; Ghiglione and Cristallini, 2007; Poblete et al., 2016; Torres Carbonell et al., 2014; .
None of these studies considers strike-slip motion, and yet vertical axis rock rotations are understood to be an inescapable consequence of rock translation and deformation between 4 working strike-slip faults (e.g. Freund, 1974; Ron et al., 1984) . Evidence for sinistral strikeslip is widespread in Tierra del Fuego, with some consensus that a few tens of kilometres of strike-slip displacement have accumulated on the Magallanes-Fagnano fault zone since Oligocene times as part of the Scotia-South America plate boundary (e.g. Klepeis, 1994 In contrast, there is less agreement on the timing or magnitude of pre-Neogene strike-slip deformation (e.g. Betka et al., 2016) . One school of thought concentrates on the observation that the evidence for Oligocene strike-slip widely overprints that for Cretaceous thrusting, and so surmises that strike-slip in Tierra del Fuego succeeded an earlier period of orthogonal convergence. An alternative viewpoint, concentrating on observations in the Beagle Channel region, is that a component of strike-slip has been accommodated since Cretaceous times (Cunningham 1993; 1995; Menichetti et al., 2008; Klepeis et al., 2010 ).
Here, cross-cutting relationships with late Cretaceous plutons have been used to suggest that strike-slip faulting post-dates 73 Ma (Klepeis et al., 2010) , but also that mid-Cretaceous ductile deformation produced sub-horizontal stretching lineations in zones of mylonitic foliation. Based on this latter interpretation, Cunningham (1993; 1995) concluded that the Patagonian orocline started to form at a mid-Cretaceous plate boundary that accommodated sinistral oblique motion between South America and the Antarctic Peninsula ( Figure 1b) .
Theoretically, the distribution of the magnitudes of paleomagnetic rotations could be useful to distinguish between the two proposed contexts for orocline development. Upper crustal rock rotations between strike-slip faults might be expected to vary in time and space depending on fault slip and spacing (Freund, 1974) , whereas those caused by lithospheric plate rotation must be regionally homogeneous for any time slice. In Tierra del Fuego, however, the distribution of available rotations and their uncertainties do not allow for a confident analysis of the rotations' magnitude distribution at times before late Cretaceous 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 5 independent motions of small plates at the Pacific margin of Gondwana for the formation and destruction of the Rocas Verdes Basin and (ii) the occurrence of Cretaceous strike-slip tectonics in Tierra del Fuego as proposed by Cunningham (1993).
INVERSE MODEL FOR WEDDELL SEA PLATE MOTIONS
As well as placing it at Gondwana's paleo-Pacific margin, global plate reconstructions (e.g. Figure 2 shows the set of magnetic anomaly profiles from which picks of seafloor isochrons in the Weddell Sea were taken. In the northern parts of the Weddell Sea, isochrons can be confidently identified in a sequence beginning with chron 33 (Livermore and Woollett, 1993; Livermore et al., 2005) . Within this framework, I picked a selection of the older ("o"; Table 1) or younger ("y") edges of well-defined anomalies. Where slow spreading rates lead to these edges being obscured by partial superposition of anomalies 28 to 21, I picked the anomaly peaks ("P") instead. No data younger than chron 8 (26.2 Ma) were picked facing the Endurance Collision Zone in view of inferences that the South America plate may have fragmented as segments of the ancestral South American-Antarctic Ridge approached the collision zone (Menard, 1978; Barker et al, 1984) . Locations from north and west of the South 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 
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Inversion
I used the data set in an inversion that makes non-conjugate fitting of magnetic anomalies procedure assumes rigid plates and so cannot take these changes into account. I found them to give rise to large populations of data outliers that affected the plausibility of the statistical analysis of the resulting rotation parameters. To combat this problem, I restricted the non-conjugate isochron fits to sets of features with similar strikes.
RESULTS
Details of the rotation parameters and their 95% uncertainty ellipsoids are listed in Table 1 . Figure 4 gives a visual indication of the goodness of fit and shows that the solution found is acceptable in not implying large changes in spreading direction that are not seen in the fracture zone data. Figure 5 shows the progression of rotation poles, within their 95% confidence ellipses, that broadly follows the West Antarctic coast from west to east before turning southwards. Comparison with the finite rotations of König and Jokat (2006) shows the significant additional model constraint that even a modest set of fracture zone data offers. 3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65   9 rotations to be even larger than those shown for the inverse model using 95% confidence ellipses. Taking this into consideration, it seems likely that all of the differences between the two models are products of their combined errors.
DISCUSSION: THE ROCAS VERDES BASIN AND PATAGONIAN OROCLINE
It is helpful to date the ORI and WSE rotations in order to relate the history depicted in the assuming it opened at plate motion rates equal to the fastest currently known. Intercalation of large fan deposits from the basin's opposing margins, however, suggest it was not much wider than 300 km in Tierra del Fuego (Winn, 1978) . Assuming this width was achieved by stretching of the crust, with factors of between 4 and 5, at the margins of a basaltic floor 100 km wide (Dalziel, 1981) , the basin there might be attributable to 150-160 km of plate divergence orthogonal to its margins. Further north, where the basin remnants are 
Closure phase of the Rocas Verdes Basin
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Opening phase of the Rocas Verdes Basin
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Quiescent phase of the Rocas Verdes Basin
Oblique convergence and the curvature of the Patagonian Orocline
TABLES
